Overexpression of human ABCB1 in cancer cells leads to reduced activity of GSK461364, a specific inhibitor of polo-like kinase 1.
Polo-like kinase 1 (Plk1) is a serine/threonine kinase involved in the regulation of mitosis and is overexpressed in many tumor types. Inhibition of Plk1 leads to cell cycle arrest, onset of apoptosis, and cell death, thus Plk1 has emerged as an important target for cancer treatment. GSK461364 is a potent inhibitor of Plk1 that inhibits the proliferation of multiple human cancer cell lines by promoting G2/M cell cycle arrest at low concentrations. However, as is the case for many therapeutic drugs, the risk of developing drug resistance to GSK461364 can present a therapeutic challenge to clinicians. Since the overexpression of ATP-binding cassette (ABC) drug transporter ABCB1 is one of the most common mechanisms of drug resistance, we aimed to investigate the effect of ABCB1 on the cellular efficacy of GSK461364. In this study, we observed a significantly reduced activity of GSK461364 in cells overexpressing human ABCB1. We showed that GSK461364 stimulates the ABCB1 ATPase activity and competitively inhibits ABCB1-mediated efflux of calcein-AM in a concentration-dependent manner. Moreover, as a way to assess the impact of ABCB1 on the efficacy of GSK461364, we evaluated the G2/M cell cycle arrest and apoptosis induced by GSK461364. We discovered that, by inhibiting the function of ABCB1, the reduced G2/M cell cycle arrest, apoptosis, and sensitivity to GSK461364 treatment in ABCB1-overexpressing cells can be significantly restored. In conclusion, in order to achieve a better therapeutic outcome, combination therapy of GSK461364 with a modulator of ABCB1 should be further investigated as a potential treatment approach.